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INTRODUCTION
Alcohol use and misuse increases during early adolescence (10-14 years of age) (Kelly et al., 2011b) , and adolescents who are advanced in their pubertal development may be ill-prepared for contextual influences on alcohol use (Hummel, Shelton, Heron, Moore, & van den Bree, 2013) . Early pubertal development predicts substance use (Kelly et al., 2012) , and effects are independent of age (Kaltiala-Heino, Koivisto, Marttunen, & Fröjd, 2011) . Relatively little research has focused on early adolescents, when alcohol use often emerges, and pubertal development begins.
Parents have an important protective role in reducing alcohol-related risks (Kelly, et al., 2011b) . Key protective factors include communication of clear rules about alcohol non-use (Habib et al., 2010; Simons-Morton, 2004) , providing a safe and secure emotional environment (Choquet, Hassler, Morin, Falissard, & Chau, 2008; Luyckx et al., 2011) , and effectively managing family distress (Chan, Kelly, & Toumbourou, 2013; Kelly et al., 2011c) . Based on Contextual Amplification Theory (Ge, Brody, Conger, Simons, & Murry, 2002) parenting may amplify existing risks of pubertal development on alcohol use.
Research on the interplay of parenting, pubertal development, and alcohol use is comparatively rare (Hummel, et al., 2013) . Prior research has focused on negative family factors such as lax supervision, harsh/inconsistent parenting, family violence (Costello, Sung, Worthman, & Angold, 2007) , and positive factors, such as warmth, love, and caring behaviors (Shelton & van den Bree, 2010) . These studies indicate that when family relationship quality is low, the risk of alcohol use is elevated for early maturing girls but not boys (Costello, et al., 2007; Shelton & van den Bree, 2010) . Other research shows that family factors may hasten pubertal development (Belsky et al., 2007; Ellis, 2004; Ellis & A C C E P T E D M A N U S C R I P T
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Essex
This study examined the extent to which positive and negative dimensions of family relationships moderated the association of pubertal development and alcohol use. This is important to evaluate, because different studies show each to be significantly related to alcohol use in early maturing girls, yet these dimensions are obliquely related, and there are gender differences in how alcohol use develops in response to family problems (Chan, et al., 2013; Kelly, et al., 2011b) . We examined these associations in a large sample of young adolescents (10-14 years of age), given the importance of this age period in the development of alcohol use and the significant role of parents in this developmental period relative to later periods (Bray, Adams, Getz, & Baer, 2001 Recent Alcohol Use was measured using the item "In the past 30 days have you had more than just a few sips of an alcoholic beverage (like beer, wine or spirits)?
METHODS

Participants
times ', 2 '3-5 times', 3 '6-9 times', 4 '10 or more times') . Scores were collapsed to create a binary variable (any alcohol use, yes/no).
Pubertal Development was measured using a modified self-report version of the Pubertal Development Scale (PDS) (Petersen, Crockett, Richards, & Boxer, 1988) which has been validated for Australian school use (Bond et al., 2006) . Both males and females completed 3 items about their height, body hair growth and skin changes on a 4-point scale (0 'has not started yet', 1 'has barely started', 2 'has definitely started', 3 'seems complete'). Males and
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Puberty, families, and adolescent alcohol use 6 females completed two other gender-specific item (males;; "Have you begun to grow hair on your face?" and "Have you noticed a deepening of your voice?" females;; "Have you noticed that your breasts have begun to grow?" and "Have you begun to menstruate (started to have your period)?"). Summed scores were used to capture overall pubertal development for males/females (α = .74/.75 respectively). Based on summed scores, participants were categorised according to Tanner Stage (Patton et al., 2004; Tanner & Whitehouse, 1976) .
Only 6% of the participants were in Tanner 
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ANALYSIS PLAN
Statistical analyses were performed with STATA 11 (StataCorp., 2009). The main statistical design was a 2-level logistic regression model (individuals nested within schools), with random effect estimations for school, and recent alcohol use (present/absent) as the dependent variable. The influence of pubertal stage was measured separately for each gender.
Power analyses were estimated using G*Power 3 (Faul, Erdfelder, Buchner, & Lang, 2009 ).
To detect OR = 1.2 at 80% power, a sample of 961 is required, so the present sample was easily sufficient. In a stepped approach, main effects were entered into the models first followed by key interactions simultaneously. Best fit of main effect versus interaction models was determined using Likelihood-ratio tests.
RESULTS
Preliminary analyses
A higher proportion of boys had consumed alcohol (p < .001), and as expected, alcohol use was related to advanced pubertal stages (p < .001) (see Table 1 ). There were lower levels of emotional closeness, higher levels of family conflict, and more parent permissiveness of alcohol use in adolescents who had consumed alcohol compared to those who had not (ps < .001). There were comparable numbers of boys and girls in middle puberty, but most boys (52%) were at the initial stage. A larger proportion of girls were in the advanced stage of puberty (40% compared to 12% for boys).
[INSERT 
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Main Analyses
Main effects for pubertal development, family factors, and controls were first entered into main effect models, then puberty-family interactions were entered. Gender effects were modelled separately given established findings in the area (Hummel et al., 2013 
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The null result for puberty -family interactions appeared at variance with two key studies in this area, where puberty-related effects were noted for lax supervision (a variable related to the present variable 'parental permissiveness'), and positive family relationship quality (a variable similar to parent-adolescent emotional closeness) (Costello, et al., 2007; Shelton & van den Bree, 2010) . While a host of cross-study methodological differences are likely to be relevant, perhaps the most likely reason for the variation in findings relates to a focus on pubertal timing in earlier research versus pubertal status in the present study. We did not evaluate effects for pubertal timing, in part because the cross-sectional design precluded assessment of when pubertal stages were reached. It remains possible that pubertal timing might have accounted for the present finding in relation to pubertal status. The role of positive and negative dimensions in moderating the effect of pubertal stage and timing on adolescent alcohol use is an area for further research.
The present study has implications for prevention of alcohol-related risks during adolescence. A C C E P T E D M A N U S C R I P T and fathers' education respectively ( = 11.23, p = .01; = 21.00, p < .001). Participants in Victoria had higher rates of alcohol use than the other two States ( = 27.41, p <.001). 
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